Properties of Cys21-mutated muscle acylphosphatases.
Cys21 is an invariant residue in muscle acylphosphatases, but is absent in the erythrocyte isozymes. To assess the importance of this residue in the muscle isozymes for catalytic, structural, and stability properties, two gene mutants have been prepared by oligonucleotide-directed mutagenesis and expressed in Escherichia coli cells; in these mutants, the codon for Cys21 was replaced by those for Ser and Ala, respectively. The two mutant enzymes, purified by immunoaffinity chromatography, showed kinetic and structural properties similar to those of the wild-type recombinant enzyme; however, the specific activity of the two mutants, especially that of the C21A mutant, was lower. The urea and thermal stabilities of the mutant enzymes were reduced with respect to those of the wild-type form, contrary to the susceptibility to inactivation by mercuric ions. The reported data support the possibility that Cys21 is involved in the stabilization of the enzyme active-site conformation.